N-acylphosphatidylethanolamine-hydrolyzing phospholipase D: a novel enzyme of the beta-lactamase fold family releasing anandamide and other N-acylethanolamines.
N-acylethanolamines (NAEs) are a lipid class present in brain and other animal tissues and contains anandamide (an endocannabinoid) and other bioactive substances. NAEs are formed from N-acylphosphatidylethanolamines (NAPEs) by a phospholipase D (PLD)-type enzyme abbreviated to NAPE-PLD. Although this enzyme has been recognized for more than 20 years, its molecular cloning has only recently been achieved by us. We highly purified NAPE-PLD from the particulate fraction of rat heart, and on the basis of peptide sequences with the purified enzyme cloned its cDNA from mouse, rat and human. The deduced primary structures revealed no homology with any PLDs so far reported, but was suggested to belong to the beta-lactamase fold family. When overexpressed in COS-7 cells, the NAPE-PLD activity increased about 1000-fold in comparison with the endogenous activity. The recombinant enzyme generated various long-chain NAEs including anandamide from their corresponding NAPEs at similar rates. However, the enzyme was inactive with phosphatidylethanolamine and phosphatidylcholine and did not catalyze transphosphatidylation, a reaction characteristic of PLD. The enzyme was widely expressed in murine organs with higher levels in brain, testis and kidney. The existence of NAPE-PLD specifically hydrolyzing NAPEs to NAEs emphasizes physiological significance of NAEs including anandamide in brain and other tissues.